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(54) HM4>«JN W*HS*X*U9"K, *«fcW*CD«JS*tt 



(57) {^fa] 

[*?&^J£1 RUMS*** y 7— -t?*3 — Ki-5«e 



( 2 ) 

3 

v ; 

3) iBf»tt : eOt^iS^Tti^teT'fcO ; ft «t V 

4) pH££& : pH6. 5~11 ; ^r^S. ***y7-i? 0 
[It5tt^2 1 ia^J^Oge^J#-^ 1 <D 1 ffiOMet*»t>798 

(iOMet^T'GDT * / ^K^iJ^co 1 Ztztif: iv£A±<DT 

%;&<nx9k, w.&. fc5*M4tttofcj:*3£S£r*r-t-* 

y i? e 
^o*** y 7— 1?„ 

im^m 5 1 §s#gc 2 * fctt 3 m>-r ^d*<oJs^iB«? 
y 7-^ii^^ 0 

[ff5|t^9 ] E^JS(OgB^Jif 1 <D 1 fir<DMet;6>*>798 

fr, ftv**** y ^-^ii^^^fcji^n 

a±ojt^fcj:ofim^^^ri-5^^^y 7 = 

[sfjfc^l 0] e#J»©Efl|#*2*Jj:tf 3 C07°y^ 

y — tf«fc^£-&tfDNA 0 

©watt*** y -ene^^wi-s&si^ * 
iis^Jii 2 ] mxm i i (ciEecoigm-<^ *-x*m 

1 2(C|2^(7)^e^^^#j 0 
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5] HUfEJ^^^^^Escherichia coliT'^) 
5. 1 3 ldBB«<O^R«2*ft»^J»o 

hia colit>£>*u ti^ll 6l^|B^O^^ 0 

[M*^ 2 o ] li^Jg l L 3 m>-f ii#»OJgt£f2 
I»^J8 2 l ] »a*3J:TJc^=i-^-i-y >g££& 

[0 0 0 1 ] 

*x;fcy^-i^ rco*;** y y— K-T6j1^ 

y ^-^osijg^ft, *5«tt^i^f^t4(D^^^ y y 

— -^^rfflv^ ^yi/=r — ^-l~y V^/^^O^IC a -^/W^ V 
[ 0 0 0 2] 

[t£**>ft«I y 7— fef (EC. 2. 4. 1. 1)14, 

[0003] ^b(-> ^j^^y^ — £14, r^p^/i 
14, H l (-IB<ft<o J; o Id, ^^^y^ — rf4r^3 — ^ 

[ 0 0 0 4] ^fi^^)^3t> fc5^M4a- 

?;u*> ><Dm&iz-\*, is t>\zm&%& y 7- 

V^r. i tCj: 5« ^CflgM (Escherichia coli)^5fe(^^^^ 



( 

5 

[0005] a-ysu* >mi:\c&\,^x2Lm&)\zmmz: 

moX:X&>*) (Weinliusel|§^AEnzyme and Microbial Te 
chnology 17, 140-146 (1994)). JH#^& 3fc <D * ^ * 

^^2-231092), £lf^j|55&&3fc<D*;** y 

•^»^(OS^SS?fijK»i30 , CT*fc-5 (Nakatani<b, J- Ap 
p. Biochem. 5, 371-374 (1983) ) 0 fcfcm^Uj£<D 

XhZ> (WeinhuseljtSffiAApp. Microbiol, Biotechnol (1 
994) 41, 510-5l6) o 

[0 0 0 6 ] Z<Dtz£>^ mW<D!58k&J:Xfia-iy/i'X^ 

tomitt^z. ^a-^-i-y <mmx* 

[ 0 0 0 7 ] y 7— ^^iS?K^«r*iIfflLr 

[0008] 60t:^^Miu^v^t), igtt 

[0 0 0 9 ] t:^T\ ^AIMO^T. E.colitV^w 

-vyu l^f^ h y y ^ — i> (MalP)*5 £X$V y 

— y v**7* y ¥(Gl g P) £*ftf;h/^5 0 ?®@<dgi 

atfc^y ^ -y jNes«c:*5^ 
xmtm&<Dfc\,^G\E?ti&mk ZfrZfrbx-h&t^x. 

t>iLX\^Z> (Yu , J. Biol. Chem. 263, 13706-13711, 
1988) 0 

[0 0 10] /<^7U^ JRjftBKlC*5V>TJi, »<7vl/* +>- 
fvu;* (Bacillus subtil is) ^^GlgPiffn^-i^Bf^l^^: 
#~f~5if IST-flS^gg^T^S (Kiel £> . Hoi. Microbio 
1. -11.-203-218, "±094 ) 0 1 y y =r - y >-£-^ 

(U 2 Ca)fr*ffi)0'* ^JIISoilalPlctH^-rSilg^Fds 

[ooi i ] ftii^, /^^xmovktemiz^^xteRm 

ttl^Mt^o Ld»L»JftStC*JV^T. H2(a)(C^ 

£ix5 J: o ti^iv* -V"?-si>x tWH£<D? V — 

ittia^ftJfcttaBBiciav^T little *<o&ot£jf 

[00 12] WtK, ^Tvl^* 7frPf- : t7 ^ y 
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^ (Bacillus stearotherniophilus)CU2l|^C0^^{c:iL 

* <o y y =2 - y > &&f& x m e^s* \t m acw j: o t 

»Wr*^Ti3»;, *figLTV^>iVMKielb. DNA Seq. - 
J. DNA Seq. Map. 4. 1-9, 1993) 0 ^fc.^fvb* ^"r 
T — *7>f y^l503-4R var. 4*fc*Cli* yyn — y 

*5**e^i»iaft^> t - ixTv^/«cvMKiei 

Mol. Gen. Genet., 230, 136-144, 1991) 0 $ f, 

y 7— ^is^^fffits*^ 5 ^li^wt-fes (Kiel 

tb, Seq. -J. DNA Seq. Map. 3, 1-9, 1992) 0 

[0013] %\zTffi\c*x* y ^—vmiz+fc 

U21^0(5»J^b%x.bnS J: Pic, *^*U7-flE 
Tfrft&TZivX^Z^m&fchZo Ifc^yf^ 

^S#lCW«RttdJ7iVMKielt>, Seq. -J DNA Se 
q. Map. 3, 1-9, 1992)fc£>, * * * V 9 — if iffe-l^tf 5 

[0014] $ f>{C x icHf M(C*5V^Tx GlgPli^ y ^r — 

y^^^i fri-w^^-cfcs $^-cv>s^:«>, ^y^ 

[ooi 5 ] t^o-c, iB«fttto*^^ y 7— 
(utMi ^^T^/c^lc t^^>^^>*r. *:<Dft&nT 

[001 6 ] 

(1 ) ©fift^^^* y 7-f*3- Ki-sae^£iMt 

(2) mtt^mteKm^? ^-{c^ALfct<o^. 

7* y 7-f^imi»i*r#s: t ; 

o) *mmm&**:±h%mtet*<D*i&mz:m±t lx 

#^^fcg»:tibm?«*6o , t;T^D^^Si-5r t (c j: »; % 



(4 ) 
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<t ; <fc> <5 0 
[001 7 ] 

imMZMfc-t Z>tz£><Dm&] *m&w<o** * V y — 
otTfoU. 6crci;i*3i>T tB»}ftttt?fc u , pH6. 

i£H "C^c J£ T**> 5 14 H £ * if . 
[0018] LV^*a«<H33t>r BS^J^coga 

?U#^-1 Ol fi(OMet7)>b798fi^)Het^T*^r ^ / ®£g£ 

[ooi 9] Lv^JSfflSicjsv^-cii. ffi^JaoE 

*1J## 1^1 (fc(OMet3&»e>798f40Met*"t?^)r ^ / 

[0020] Lv^HJS^fiUcisv^rii, iiuffi*;** 

!i7-f^\ s^f-frX n If — 4 ^^TRBE14 

&&&xhZ> 0 

[0021] v^mmi&mz&^xn, ±MiW** 

* ]) y — if J: »; h&^^ttfete&ft-fZo 

[0022] r& L,\,^mMmmfc&\,^x\-is ftuieit^te 
^^cfli®^ y a— y y—^<otytz < t h 

[0023] r*u*<0Ib*ij«* i <o 

-t-s*** y -tfiteT-iciHi-s. 

[0 0 2 4] LV>HJ6ffl«tC*5V^"C»is ^^^^7 

[0025] bv>nffiffi^itciov^rii. ga?"j^^sa 

^J#=^- 1 <0 1 fiOMet^>^798ficOHet^r^T ^ / 

^IJ + CO 1 *fcli^:^J:OT S /mcDX^, Sift. &5 

~r#-f6, y y—v&fc+xfoZo 

[0 0 2 6 ] LV^l!fiffl«^ioV^TH, 

-r — oi? y h /iH > r pcr lc J: 

[oo2 7] s h\z*mmw\t. ij»tt*^*y7-f 

[ 0 0 2 8 ] £fc, *IS3BWtt. KZL^? * —XB'S& 

[ 0 0 2 9 ] LV>^j6feli1ti^i3V>Tli, ftifem^^ 

[0 0 3 0 ] »*LV^*UHI«^33V^TI1. mjfe^^^ 
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[0031] #s Lv^iijiicfc^Tij:, ffimm&± 

$^13 Escherichia coii~C h 5 o 

[0032] s b^^mzzwn. 

[ 0 0 3 3 ] LV>HliglBfillCi3V^-Ctt. HUfE^SME 

[0 0 3 4] Ll^ififfilSKCfc^Ttt. B9IE^ft«5 

&£^/ci#£4£lhtEscherichia coliT*fc£ 0 

[ 0 0 3 5 ] #JH3SWhJ:, mUZs t8B£fr1z*** V 7 

-if KmrSo 

[ 0 0 3 6 ] Lv^jB6ffi«^*3V^-ct-i. *»» 
»; N eotJic^v^T^RjftttT'fc*;. P H6. 5~ii*)«5JS-c 
[ 0 0 3 7 ] SSSfcy >$f£tLfty^=3 

[ 0 0 3 8 ] »^ LV^H^flg«{^*5^-C»L ^M^P^^ 

t it 7(rc 30^ Jtjo u ft t> so%m & tmtft 

I o o 3 9 ] Lv^HJSffittlciisv^-cn. uiy^K 

[0 0 4 0] L^UffiffiStCjS^TIi, BUfS^^^ 

[ 0 0 4 1 ] LV^jtJS»tHC*5V^Ttt, ^PlgP^^ 

[0 0 4 2] ffii^H y 7-if *: 

, P rr-^-i-y >t&zm&i~ zif&^m-t % * 

[ 0 0 4 3 ] »a^J:tf^^3-^ 

[ 0 0 4 4 ] UV^SStSHI (-*5V^TI1> buIE^^* 

y 7— if 60^ «£ D iKv^aJS-cRf&S^S r. t ic j; »; 

[0 0 4 5 ] L^Hftffi«fcj3^Tte. ^liBa-^" 

[ 0 0 4 6 ] 

[0047] *B»wi-*5V^r £W3§ 



( 
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m um ^50^- lost: t?. zotziTx-nnt /vt*mteL 
[oo48] *m&w\c&\-x. i+sa tn. £W?a 

[0 0 4 9] ^^CfcPT, l6(rt(C:fo^T t» WUft 
teri*£>5l t II. 0. 1M 3-^r/U-* y / T^^^*,^;^ 
(MOPS) <DWlWU& (pH7. 0) 4> T60mM<£> if ;V n — -l- ]) 

[ 0 0 5 0] ^^^P^IC^V^T fpH6. 5— 11<D|EBBT??cJ£ 
ill. El 5 (C|a*<O^^^^C9S^?ft(50mM)4« 

[ 0 0 5 1 ] ^Jjg^lCfc^T f*** y 7— tfSttj 
(1. lOOmM M0PS(pH7. OK 45mM^/P n — ^ -l- y >g£ N i 
%(w/v) pT»ttd»feftS a-^/U^7 >fefiJcffi+r*. 

j»y ^tt*je*i-*w tiaot, 1 

[ 0 0 5 2] *m&W\Z-te\<^X (a-^/^yj til, a- 

i, 4-y/i>jj >(oz t xh »; , *f>-?>* r % v—*, if 

[ 0 0 5 3 ] *«36WI1, EM*ofi«#tiT*SH 

*>aiMisa?im<oiByj#* 1 t-^£*l 

57* /&gB?'J*<£>l £/cll-^ixJ^_b<DT ^ 
2c, fg&, fc£VMltt#Dlc £ »;£g£^tr*** y 7- 
ft-fcoT, -O^H*r^tf y 7— -t?a ? ^S£r^ 

$fev>*;** y 7— fe? t lfg«*fcil^£t±<0iStt*3 J: 

ra»*fcll^KJb<0»tti»J:UtWJ!Rtt«:#L# 

[0054] Ejftxiicts^i^^fSjiii, e^it^ 
[oo55] m®ite<Dhz> y 7— ifite^FH^^ 

zn>-yV Ait^^F-CDga^J(Takata^ x Appl. Environ. Mi 
crobiol. 60, 3096-3104, 1994) £ t> b fcl , ^fef£DNA;C>> 

biPCR«fe(r«aiiax^giJBi}*!»jBBfl&x^^ y-X2«fto 
pcr^7 , p «S»t±j d:)£fflv>-c 

t£ £ D s '&hft%Z> 0 H CODNA^ 7 v if ^ > h <D 
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sic, #y ^ vmmfcfc(pcR)*:m\<^xm&*** 

[ 0 0 5 6 ] ^f7Dt-^7^7^T 
RBE14tfcHXtSftfl¥ISl-8*£#^FERM P-13916£ Ltt 

[ 0 0 5 7 ] ^ u->>fb^^/cii(H+-^g£^Jll. ^cr — 

tf^HfeoieJilXIc: J: »; itJ&£ix£ 0 wJxfeo^ftil. Ma 

[ 0 0 5 8 ] *«ISWlCfflV^b^<b?&^»^«j(C|l % ^ 

[0 0 5 9 ]M^^-li e Woiie-^^ig^iaj: 

K-t- <5&Sga*'Jtf^ W^:^- K-T £DNA 

ojb^{-jELv^y-x>f>^7u— AT-iiS^^^So ^ 

[ 0 0 6 0 ] Lt^m^^-i L-CIl, *J»St 

[0061] ±mm$L'<? ?-ft<Dfe??&£i$mwi\z.& 
xm^®)m<D\&Tfr'T>m£iL?>m£. *fcny ^ 

Bal3U ExoIIIft£*<£>^3r yj*^ U T — ^ \Z. X 5 lN fb> 
fcSVMlM13/jT if<75 — *«DNA*fc|lPCR*rttffl L^fflJfi 

*mw?B«ae»<o*A39***f 

[ O 0 6 2 ] 5l^-<^ ^-^ALT^7* y 7—^^ 

[ o o 6 3 ] fflv^ftHfill. ttffl*it5?&^»c^te3ds*: 

[ 0 0 6 4 ] i«tfitciuK*p. a*8s^(&, mmm, m 

^Lll, y>S$. Mg 2 * x Ca 2 % Mn 2 ^", Fe 2 ^, Fe 3 *, Zn 2 ^ x 
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[0065] mm<Dumnm^zM9&»t*<o£. z sizm 

[ 0 0 6 6 ] ^^teeD^n-e — ^ — *r*ri- SJg^^ * 

[ 0 0 6 7 ] plcLTiSfSLfcfg, tfJaitfiSISfel 

* » ^ »tt * li»iS + 5 C t J; o T ffme* * 4:^ 

»&«#<04MIHW;LW\ MS, IB^*i8) 
^rfflv^TiSlftsU y 7-i?^tf®#*r1#£o - 

[0068] *m&w<DWti&&*x* y ^-^itte^^r 

iiir Stff^l * tf J: v \ 

[ 0 0 6 9] t»»S^fci»S»tt*^* y 7— Sr/B^T 

a-^^^^^5>^?L^/u^-^-i-y >m^^MLn 

[ 0 0 7 0] &fci&m\'±40X:£l± s L < 1150^-70 

[0071] >/yu3-^-i-y >f o^Ill y > 

[0 0 7 2) *^^!J7-ffi, a-tfj\sjl 

-f5 0 ffioT, a-^y^^^j;<^3-7-i- 
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*5<JK Sfctt*** y 7— *EJ££l^l-a-l f 6-*S 

[ 0 0 7 3 ] # H 55 W y a-y/ls* 

[ 0 0 7 4 ] RfcfeR\*40'C&>±* L < li5(fiC-70 

4#fc:#* L < ji60-7onc-e*> »; . i(o:ti:J:0, 
[ 0 0 7 5 ] ^mZtW^frx* y ^ -if cd^H^ LTf 

[ 0 0 7 6 ] «fS*rK«£ LTRffi: 3eC£ 
[ 0 0 7 7 ] 

J£j£5£ : nG-l-P + G(5) — nPi + G(5 + n) 

^n-c\ c-i-pii^3-^-i-!)y8T*fco, G(5m-v 

/Uh^y^t-^ (Sllfi^* "C fc »; . G(5 + n) 

li:£i:ST * * (5 + nlifi^JK^r*'f-)-t l fc5o 

[ 0 0 7 8 1 ^(1): 4LJ&fy)<n¥-VQm&m= (£ U 6 V > 
5 

H7. 0)+T\ ^ y y—Mtt^ 

[0079] E^ig^copHiciJ: , ^feU^^Th y ^r — 
^/i/=i-^-l-y ^K^: y >SI«?r o»flEJt*s l : 

3. 6 — 4. SOjRjKJtlCft 5 (Fletterick, R. J. , Ann. Rev. Bio 
chem. 1980 49, 31-61 : jo J: t^Weinliausel h x Enzyme an 
d Microbial Technology 1994 17, 140-146) o %:M5£W 

tot, ^n^-ijyiH^tOil 
[ 0 0 8 0] 

[ 0 0 8 1 ] (HlfiMi : WfRtt*^* y 7 — -tfilB^ 
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(i y 7— vmm+vmm 

77 cr if — ^ >f ^^TRDEHt^^y y >^->y^>*?<4 
^ iltfn ^f-O&E^U (Takata b n Appl. Environ. Microbiol. 
60, 3096-3104, 1994) £ t> £ M H JfefefrDNA^ ?> IPCRfe 

*rtgi 2 (b) ^TF-fo i&m^mmvf<ommm 2 <b> 
y 3— y ^^f&mmm : rm<ommt & < a-cv^^, 

#»fc^ftHtttt60%ii9«-t?& . t-^y.;^ 

[0 0 8 2] (2)j»|JM±*;*7fc y ^-ifif fc^cD:? p — 

m?m<Dmmm^\ \^^m.m^m\cm^^x , *-y 

^^^W^-^h\ — N(E?iJ#-S§-2K ~fy4^ 

C (g£?IJ#-§- 3 ) ?c^$L Ltz a 20pmol ~f y A ~? N, 

20pmol<Dy ^-f C. 0. 2\i gCD^'fvU;* ^rTnf" 

— *:7^ ^.XTRBEHtf^&ft: (GENOME DNA ISOLATION KI 
T(BI010lt±^)^ffiV^TP®) . Ex-Taq DNAaK x ) } y —- 
-£(^iSigK) 10mltf>x lOEJEfflJKSf 

ft*. # 2 0 n m o 1 Oft^rv/N T P ^r^a £p j^j£r{£l00 
/i l£r/f! ^Ttfy ^ 7— ^ii^SfS(PCR)^HiSL^o PC 
R|i N 94T:. l^^cO^Df^cD^, 98t:20g\ 53*C 1 $K 6 
8*C 2#tf>1^ ^yW*r30IeI»i;5gU, *«KK 72'CTMO 

^jf^T-'lr^Cf^2. SkbpCODNA^ ^ ^ > h #»if *@ 

&tLtc 0 -(DdMy^y* > hzmmmm. ecori^psii 
* - pTr c99A (y r ^ --yr m) (ommmmmwwr ^A-m 

WftH**:** y y—V&mmyyX * KpTGP91 
[ 0 0 8 3 ] (HJfiffll 2 : WSH£*** y 7—H<Dmj± 

?I'J£)f£tehK >K£ a-^/p^? vies 

>^*rSaheki <D^m (Ana 
1. Biochem. 148, 277-281 (1985) ) "C^ 5 Z t \C X 
9 % J^TCOi 9 l-$J/ELfc 0 lOOmM M0PS(pH7. OK 45mM 

*»5> ^5RJ6?R (200 ^ i)£, 4o*t:r-3o»lWf**aLfcts, 

Sift* y ^^VBWdOOuil! BK3E», 15mM ^U7"fy 
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&T>^e~? A(pH5. 0))£r«sJDL, KJS£ff Jt Lfc„ r 
( P H5))£200az lllsflO L, aonc-ClS^IBIftjfi Lfc». 850 

[ 0 0 8 4] (HSS-M3 :iatt*^*!)7-fW»B) 
5 KpTCP9l€r$*-t-5^:J!»MTG - 1 t*cO^ 
i&#?£l0^ y y sr h/l-*:, 1 y y h/UOL*git!l(50M g/ra 

ir >f->y ^*^tr 2 y y h/u^^p 7 y* 

IC^DL, 37TC-efi <t 9 Lfeo 2. 5NfRQ%. 1 mM 

lfflMOfy K^rv- >%Wk1mL, S bi-21. 5^r^37 e C~e^ 
#^T^ftfCo Mf££^<6#8IM<£ 20mM Tris-HC 

HpH7.5)(£AT\ SWrRA<!:V^9)^gfc^Lfc^. f^^lii 
»«L-C±»«ra#5»jfti: Lfc' 0 a»*ffi^:60 , C-e l 

(77^*>T8!)ICD-KLX, lOOmM NaCl tf ^tir 
»AT'ft»lt y—Vtt, SOOmfcl NaCl 

[ 0 0 8 5 ] »biLfc»*iS{cj»»af300mM{c:/j:5 J: 5 

iC x >*r~ $ J±*:mi)U Lfct^, 3OOraM0L^r>^ 

^7^^(tosohK)(-p— KUc. 150mMBtttT >^e^ ^ A 

&^t*M® m At«i « . mmm a -eBj»tt * * * 
y^-^^^£BLfc 0 r it ^ , a«KAT-5p«ibL^so 

urcel5Q^7 v^(^T^-^i/TK){^n^ K L x Itlir^A 
+ ONaCl«JS«:100iiiMd»5>500mMlc:^fb^*'5 ItlUo 

[0086] nbtbtcmmmzm&mzoommctez ± ? 

IC, WftT^^^P-A^rSSflD Lfcft, 300mM-«tKr 
— ^-^Sr^tfiHWrRA-C^W^b LfcResourcePhe^7 y A 

(7r^i/7B)lco-KL, 3H«rRAT-i5fe^L, iW» 

»fe^fc»*ffi^»»af20mMiC/j:5 J: 9 (CTris-HCKpH 

stk y r ^ y ;ur ^ h y/m^ac»r**— ^> K^r^ L 
fc (m 3 ) B 

[oo8 7] (HiSM4 : wiRtt^^* y -witm 
y h/mg-cfeo/Co -rotfcfsttii, -kf&my y 3— y> 

y "7— ^(Oit^'[4(0. 19cx - ^ h./' mg> Yubs J. 
Biol. Chem. 263,13706-13711, 1 988) It 5 <t ^3 9 — 
18f^"Cfeofc 0 
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[ 0 0 8 8 ] (^J^^J5 : y 7-1?<DfeW) 

mate's*. mm%r^m&<Djjfe*:m\<^x#vt^tz 0 

(D&fflX&fcXhitcm 5) 0 £fc, EJtMiSififinsSO 

°CXfo x ) (dl 6 ) 4 A&CizX^K'feX fo otz. (E3 7 ) c £ P> 

te£Hfc 0 eomMO^/i^-^-i-y >-ftt#ffiT 

TliTO'C. 30»M©J!lDj»at»50%<OfSttd*g8ff LVto 

[ 0 0 8 9] (3IJfef?j6 : y/lsX—X-l-V >^<0£/^)5 
Omg<D^^ F^P3 v-y^ V^^^rlOinKO 1 My y 

* AStKiS (pH7. o) \zmn U MA^tr^o^FfllioS 
-i-y yi^^ilt ^/un-^-i-y >^co^mil. 

We itihusel j|f|$8iAEnzyme and Microbial Technology 17, 
140-146 (1994) «C|E»$il/5#*W^fe<C*KWl-t* 

[ 0 0 9 O ] 80 n KDy-^T* VHC80/i 1<D 1 M Tris-HCl (p 
H7h 50mJl MgCl 2 t 640|/ l<7)^^7K$:^^DLfc 0 

400/2 l(Df$ffiffll*!gig?£U0mM Tris-HCl (pH 7 k 1. 
8i<mol/ml NAD+, 30nmol/ml — 7 

^ — K 6^^ y h/ml***^/t^ A^ — 1f (£1r3r#5 
f^£^, y >1f — "^WW Atfc«), 6a^y h/iil 

^yUn — :7 m — hv^t K^yt ^(Leuconos 

toe mesenteroides&3lS. y > •*? > ^ tfc 

^))*rfis2roL. 37t:T*30#P P T(£*&Lfct£, 340nm<DPj£*; 

[ 0 0 9 1 ] ZL<nt£Zk. SR?2i*BB»*-c, (StfiElftn 

8) 0 ^<Dy" >y>ttm&n%045- 3%-C&o 

[ 0 0 9 2 ] (H16M7 : T * o — * <E>£j£) USS ffl 3 "C 
il!L/ci^*^^ y 7— 250mlU ^fcii4 
OOmMCD^/i^— jx-l-y £60^ T'J^lS S -frfc 0 

fSliiOwMco ^ ^ ^R««rR (pH7. o) * -cm^ g£i?f i&jff 
rio. 85^n y h/mixfo «; , #*-^J!£<oo. \n&\<n-?/u h^<> 

7'y>-^L. lOOt^T' 5 #Po^Df|*L*:t£tC. HU^OSahek 
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[ 0 0 9 3 ] 

: nG-l-P + G(5) — nPi + G(5 + n) 

: :r\ g-i-pii^ =— *-i-y >&-?£>y > c(5)n-^ 

h^>^^" — ^ (5ftfi^it^:^^)T*fc , G(5 + n) 
11 ± C£T * o— ^ (5 + n(il^S^^t)t 

[0094] *un : ±fc®)(D¥-$}m&m= (^u 5 y > 

5 

RJ&fR«:'> , A'$(|tig^ h y*7 7 4 — (Superose6 + Supe 

rdex30 (Pharmacia®, lcm x 30cm), j^ttJ^150mM NaCU 

^|tS^250mM(^#^. fi-&S26KOT ^ 

[oo9 5] (^ifi-ws : mm&r *v-*&mwt L 

*lfiSt(i. o. 2%*fcli2%oS«^T ^ C3— ^ (^-^7 7>ff 

^ 9 (t*)R AmyloseA (^1$J^^18) X ^ — >- ^ ^ — 
a-1, 6-*S^^^ttfrLr fe^Lfc®lp P n), 0. 91! y ^&t> V 
^ A. U^te*** y 7—^0.04^^ y h/ml(pH7. 0)4" 

^A/fcfo ^cojKiS^^eo'C, 65 t t:*fcil:70 < t:r-i8B#r^^: 

[0096] ^fcw^nt> ^-y-^ss^^^^y 

^--^(a^ x Sig!na*±K)£rflH\ ^/^ikffi ^30t: tc U fc 
h *-£XX±&Z>tiib, a«6^l8#K*H78 

[0097] «#*>*fl=-en. SRogtiBiisaiS^j'i 

(5 5 ^^n— ^-l-y < ^cofiSJl, 60 

•C, 65^*5 J: 0 ? 70 < C(C4oV>-C6i%~68%^ ( bo/-c 1 ) 0 
[ 0 0 9 8 ] 
[«1 1 
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Cal) 








30 


o m 


U> Z 




0. 71 


^■M^rt*** y 5 


— t? 


30 


u» V* 


A 

£ 


i a a 

h 84 


1. 49 






40 


w. * 


U. £ 


5. id 


51 




— 


40 


0.4 


2 


67.1 


54 


■tMfefcx*!)?*-- * 




60 


0.04 


0.2 


8.31 


67 






60 


0.04 


2 


S3. 9 


68 






65 


. 0.04 


0.2 


7.80 


63 






65 


0.04.. 


2 


79.0 


64 






70 


0.04 


0.2 


7. 50 


61 






70 


0.04 


2 


79.2 


64 



[ 0 0 9 9 ] 

M&lX^£)%Z> X b M> S£!^i&J!g^50 < CT-<k 0 , 60 

Ricait-efTV^*^ j: ^i-^d, sit^w tfr-eimt 

mm 

Met Phe Thr Asp Lys Glu Thr Phe Lys 
1 5 

Glu Thr Leu Cys Gly Lys Gin Phe Glu 

20 25 
Tyr Tyr Val Leu Gly His Met Val Arg 

35 40 
lie Ala Thr Asn Glu Arg Asn Arg Ala 

50 55 
Tyr Leu Ser lie Glu Phe Leu Leu Gly 
65 70 
Leu Asn Leu Gly Val Arg Gin Val Val 

85 

Gly lie Arg Leu Glu Asp Val Glu Glu 
100 105 
Gly Asn Gly Gly Leu Gly, Arg Leu^Ala 

115 120 
Ala Thr Leu Asn Leu Pro Gly His Gly 

130 135 
Gly Leu Phe Asp Gin Lys He Val Asp 
145 150 
Gin Gin Trp Leu Arg His Gly Asn Val 

165 



[oioo] £ b\z*»m&m*&*:mmtet*<o*i&m 

[0101] 
[0102] 

[K*J«# i ] 

E*y<0fi£ : 798 



Gin Ala Phe Leu He Arg Leu 
10 15 
Glu Ser Thr Thr Arg Asp His 

30 

Glu His He Ser Arg His Trp 
45 

Gin Lys Arg Lys Gin Val Tyr 
60 

Arg Leu Leu Gly Ser Asn Leu 

75 80 
Glu Glu Gly Leu Arg Asp Leu 
90 95 
Ser Glu Ala Asp Ala Gly Leu 

110 

Ala Cys Phe Leu Asp Ser Leu 
125 

His Gly He Arg Tyr Lys His 
140 

Gly Tyr Gin Val Glu Leu Pro 
155 160 
Trp Glu He Arg Lys Glu Glu 
170 175 
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20 



Leu Ala Val Glu Val Asn Phe Trp Gly Lys Val Glu Val Tyr Glu Gin 

180 185 190 

Asn Gly Cys Leu Val Phe Arg His He Asp Ser Lys Lys Val Met Ala 

195 200 205 

Val Pro Tyr Asp Met Pro Val He Gly Tyr Gly Thr Asn Thr Val Asn 

210 215 220 

Thr Leu Arg Leu Trp Asn Ala Glu Pro Ala Lys Thr Phe Pro Leu His 
225 230 235 240 

Lys Asp Val Met Gin Tyr Lys Arg Glu Thr Glu Ala He Ser Glu Phe 

245 250 255 

Leu Tyr Pro Asp Asp Ala His Asp Glu Gly Lys lie Leu Arg Leu Lys 

260 265 270 

Gin Gin Tyr Phe Leu Val Ala Ala Ser Leu Gly Ser He Val Arg Ala 

275 280 285 

His Arg Leu Gin His Gly Asn Leu His Gin Leu His Glu Tyr Val Ala 

290 295 300 

lie His Val Asn Asp Thr His Pro Val Leu Ala He Pro Glu Leu Met 
305 310 315 320 

Arg He Leu Leu Asp Glu Glu Gly Met Ser Trp Glu Glu Ala Trp His 

325 330 335 

lie Thr Thr His Thr He Ala Tyr Thr Asn His Thr Thr Leu Ser Glu 

340 345 350 

Arg Leu Arg Met Ala He His Leu Phe Gin Pro Leu Leu Pro Arg He 

355 360 365 

Tyr Met He Val^Glu Glu He Asn Glu Arg Phe Cys Arg Glu Leu Trp 

370 375 380 

Glu Arg Tyr Pro Gly Asp Trp Gly Arg He Glu Gin Met Ala He He 
385 390 395 400 

Ala His Gly Val Val Lys Met Ala His Leu Ala lie Ala Gly Ser His 

405 410 415 

Ser Val Asn Gly Val Ala Lys Leu His Thr Glu He Leu Lys Gin Arg 

420 425 430 

Glu Met Arg Leu Phe Tyr Glu Trp Ala Pro His Lys Phe Asn Asn Lys 

435 440 445 

Thr Asn Gly Val Thr His Arg Arg Trp Leu Leu Lys Ala Asn Pro Glu 

450 455 460 

Leu Ser Ala Leu He Thr Asp Thr Thr Gly Ser Arg Trp He His Glu 
465 470 475 480 

Pro Glu Thr Leu He Glu Leu Lys Pro His Ala Ser Asp Pro Ala Phe 

485 490 495 

Gin Gin Ala Leu Ser Ala Val Lys Gin Gin Arg Lys Gly Lys Leu Ala 

500 505 510 

Ala Arg He Tyr Glu Lys Thr Gly lie Arg Val Asp Glu Ser Ser He 

515 520 525 

Phe Asp Val Gin Val Lys Arg Leu His Ala Tyr Lys Arg Gin Leu Leu 

530 535 540 

Asn Val Leu His lie Met Tyr Leu Tyr Asn Arg Leu Lys Glu Asp Pro 
545 550 555 560 

His Phe Ser He Tyr Pro Arg Thr Phe lie Phe Gly Ala Lys Ala Ser 



565 



570 



575 
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[0103] 
[E#J»»2 ] 

&m<0&& : 2 9 

sb^j^m : mm 



[0104] 

[ga^j#^-3 ] 

BB^JCO^:^ : 2 9 

ga^jon : mm 



[01 05] 
[K^J#^4 ] 
fiE^JOg£ : 2580 

g^ijo^ : mm 



21 22 
Pro Gly Tyr Tyr Tyr Ala Lys Arg He He Lys Leu He His Ser Val 

580 585 590 

Ala Asp Lys Val Asn Asn Asp Lys Gin Thr Asn Glu Gin Leu Lys Val 

595 600 605 

He Phe Leu Glu Asn Tyr Arg Val Ser Leu Ala Glu Glu He Phe Pro 

610 615 620 

Ala Ala Asp Val Ser Glu Gin He Ser Thr Ala Ser He Glu Ala Ser 
625 630 635 640 

Gly Thr Gly Asn Met Lys Phe Met Met Asn Gly Ala Leu Thr Leu Gly 

645 650 655 

Thr Leu Asp Gly Ala Asn Val Glu He Ala Glu Ala Val Gly Lys Glu 

660 665 670 

Asn Met Phe Leu Phe Gly Leu Thr Ala Glu Glu Val Leu Asn Tyr Tyr 

675 680 685 

Glu His Gly Gly Tyr Arg Ala His Glu Tyr Tyr His His Asp Lys Arg 

690 695 700 

He Lys Gin Val Val Asp Gin Leu Val Asn Gly Phe Phe Pro Asp Val 
705 710 715 720 

Ala Asp Tyr Phe Glu Pro He Tyr Asp Ser Leu Leu Thr Gin Asn Asp 

725 730 735 

Glu Tyr Phe Val Leu Arg Asp Phe Ala Ala Tyr Thr Glu Ala His Glu 

740 745 750 

Arg Val Glu Ala Ala Tyr Arg Asp Pro Ala Arg Trp Trp Tyr Met Ser 

755 760 765 

Ala Val Asn He Ala His Ser Gly Tyr Phe Ala Ser Asp Arg Thr lie 

770 775 780 

Ala Glu Tyr Ala Val Asp He Trp Gly He Ser Pro Ser Met 
785 790 795 798 

h^P^- : ifftttt 

V 

CTTGAATTCA CAAGCCTATG AACAGCTGA 



CTTCTGCAGA CTTCTTGACT GGTGCGCAA 



29 



29 



ga^lj<£>fili -.Genomic DNA 

mm 

: TRBE14 



ga^'j 



GTTGGCGTCG GTCGGCAAAC CAATATAAAC AAGCCTATGA ACAGCTGATC AAAAAGGAGG 60 
AGCACACGC TTG TTC ACG GAT AAA GAA ACG TTT AAA GAG GCG TTT TTG ATA 111 

Met Phe Thr Asp Lys Glu Thr Phe Lys Gin Ala Phe Leu He 

1 5 10 



23 

CGG CTT 
Arg Leu 
15 

GAC CAT 
Asp His 

CAT TGC 
His Trp 

GTG TAT 
Val Tyr 

AAC TTA 
Asn Leu 

80 
GAT CTC 
Asp Leu 
95 

GGG CTT 
Gly Leu 

TCG CTG 
Ser Leu 

AAA CAC 
Lys His 

CTG CCT 
Leu Pro 
160 
GAG GAG 
Glu Glu 
175 

GAA CAA 
Glu Gin 

ATG GCG 
Met Ala 

GTC AAT 
Val Asn 

CTT CAT 
Leu His 
240 
GAA TTT 
Glu Phe 
255 

TTG AAG 
Leu Lys 



GAA ACG 
Glu Thr 

TAT TAT 

Tyr Tyr 

ATC GCC 
He Ala 

50 
TAT TTG 
Tyr Leu 
65 

TTA AAC 
Leu Asn 

GGC ATT 
Gly He 

GGC AAC 
Gly Asn 

GCG ACG 
Ala Thr 
130 
GGG CTG 
Gly Leu 
145 

CAG CAA 
Gin Gin 

CTG GCT 
Leu Ala 

AAC GGG 
Asn Gly 

GTG CCA 
Val Pro 
210 
ACG CTG 
Thr Leu 
225 

AAG GAT 
Lys Asp 

TTA TAC 
Leu Tyr 

CAG CAA 
Gin Gin 



TTG TGC GGC 
Leu Cys Gly 
20 

GTG CTT GGT 
Val Leu Gly 
35 

ACG AAT GAG 
Thr Asn Glu 

TCG ATC GAG 
Ser He Glu 

CTT GGT GTC 
Leu Gly Val 
85 

CGT CTT GAA 
Arg Leu Glu 
100 

GGC GGA CTC 
Gly Gly Leu 
115 

TTG AAT TTG 
Leu Asn Leu 

TTT GAC CAA 
Phe Asp Gin 

TGG CTG CGC 
Trp Leu Arg 
165 

GTC GAG GTC 
Val Glu Val 
180 

TGC CTC GTC 
Cys Leu Val 
195 

TAC GAC ATG 
Tyr Asp Met 

CGG CTT TGG 
Arg Leu Trp 

GTC ATG CAA 
Val Met Gin 
245 

CCG GAT GAT 
Pro Asp Asp 

260 
TAT TTT CTC 
Tvr Phe Leu 



(12) 

AAA CAG 
Lys Gin 

CAT ATG 
His Met 

CGC AAT 
Arg Asn 

55 
TTT TTA 
Phe Leu 
70 

CGT CAG 
Arg Gin 

GAT GTC 
Asp Val 

GGG CGG 
Gly Arg 

CCG GGC 
Pro Gly 
135 
AAG ATC 
Lys lie 
150 

CAC GGA 
His Gly 

AAT TTT 
Asn Phe 

TTC CGC 
Phe Arg 

CCC GTG 

Pro Val 
215 

AAC GCG 

Asn Ala 
230 

TAC AAG 

Tyr Lys 



TTC GAG 
Phe Glu 

25 
GTA CGT 
Val Arg 
40 

CGG GCG 
Arg Ala 

TTG GGC 
Leu Gly 

GTC GTT 
Val Val 

GAG GAG 
Glu Glu 
105 
CTC GCC 
Leu Ala 
120 

CAT GGC 
His Gly 

GTC GAT 
Val Asp 

AAC GTT 
Asn Val 

TGG GGG 
Trp Gly 
185 
CAT ATC 
His lie 
200 

ATC GGC 
He Gly 

GAG CCG 
Glu Pro 

CGG GAG 
Arg Glu 



GCG CAT GAC GAA 
Ala His Asp Glu 
265 

GTG GCC GCC AGC 
Val Ala Ala Ser 



24 

GAG TCG ACG ACG CGC 
Glu Ser Thr Thr Arg 

30 

GAA CAT ATT AGC CGC 
Glu His He Ser Arg 
45 

CAA AAG CGG AAG CAA 
Gin Lys Arg Lys Gin 
60 

CGG TTG CTC GGC AGC 
Arg Leu Leu Gly Ser 
75 

GAA GAG GGG CTT CGC 
Glu Glu Gly Leu Arg 
90 

AGC GAG GCG GAT GCC 
Ser Glu Ala Asp Ala 

110 

GCC TGT TTT CTC GAT 
Ala Cys Phe Leu Asp 
125 

CAT GGC ATC CGC TAT 
His Gly lie Arg Tyr 
140 

GGC TAT CAA GTC GAG 
Gly Tyr Gin Val Glu 
155 

TGG GAA ATA CGA AAA 
Trp Glu He Arg Lys 
170 

AAG GTT GAG GTG TAC 
Lys Val Glu Val Tyr 

190 

GAC AGC AAA AAA GTG 
Asp Ser Lys Lys Val 
205 

TAC GGG ACG AAC ACG 
Tyr Gly Thr Asn Thr 

220 

GCG AAA ACG TTC CCG 
Ala Lys Thr Phe Pro 
235 

ACA GAA CCA ATT TCC 
Thr Glu Ala lie Ser 
250 

GGG AAA ATT TTG CGC 
Gly Lys lie Leu Arg 

270 

CTT GGC AGC ATC GTG 
Leu Gly Ser He Val 



25 



275 



CGC GCC CAT CGC CTT CAG 
Arg Ala His Arg Leu Gin 
290 

GTC GCC ATT CAT GTA AAC 
Val Ala He His Val Asn 
305 

CTA ATG CGC ATT TTG CTC 
Leu Met Arg He Leu Leu 
320 

TGG CAC ATT ACG ACC CAT 
Trp His lie Thr Thr His 
335 340 
TCC GAG CGC TTG AGA ATG 
Ser Glu Arg Leu Arg Met 

355 

CGC ATT TAT ATG ATC GTC 
Arg He Tyr Met He Val 
370 

CTA TGG GAA CGC TAC CCC 
Leu Trp Glu Arg Tyr Pro 
385 

ATT ATC GCC CAT GGC GTG 
lie He Ala His Gly Val 
400 

AGC CAT AGC GTC AAC GGA 
Ser His Ser Val Asn Gly 
415 420 
CAG CGG GAA ATG CGC TTG 
Gin Arg Glu Met Arg Leu 

435 

AAT AAA ACG AAC GGG GTG 
Asn Lys Thr Asn Gly Val 
450 

CCC GAG CTG TCG GCG TTG 
Pro Glu Leu Ser Ala Leu 
465 

CAC GAG CCG GAA ACA CTG 
His Glu Pro Glu Thr Leu 
480 

GCG TTC CAG CAG GCG CTT 
Ala Phe Gin Gin Ala Leu 
495 500 
CTC CCT GCC CGC ATT TAT 
Leu Ala Ala Arg He Tyr 

515 

TCC ATC TTT GAT GTG CAA 
Ser He Phe Asp Val Gin 
530 

CTG TTG AAT GTA CTG CAC 



CAC GGG 
His Gly 

GAC ACT 
Asp Thr 
310 
GAT GAG 
Asp Glu 
325 

ACG ATC 
Thr He 

GCG ATT 
Ala He 

GAG GAA 
Glu Glu 

GGC GAT 
Gly Asp 
390 
GTG AAA 
Val Lys 
405 

GTG GCG 
Val Ala 

TTT TAC 
Phe Tyr 

ACG CAT 
Thr His 

ATT ACC 
He Thr 
470 
ATC GAG 
He Glu 
485 

TCG GCC 
Ser Ala 
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280 

AAC CTA CAC CAG 
Asn Leu His Gin 



295 



CAT CCG GTG TTG 
His Pro Val Leu 
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GAA GGC 
Glu Gly 

GCT TAC 
Ala Tyr 

CAT TTA 
His Leu 
360 
ATT AAC 
lie Asn 
375 

TGG GGG 
Trp Gly 

ATG GCG 
Met Ala 

AAG CTG 
Lys Leu 

GAA TGG 
Glu Trp 
440 
CGA CGT 
Arg Arg 
455 

GAC ACG 
Asp Thr 

CTG AAA 
Leu Lys 

GTT AAG 
Val Lys 



ATG ACT 
Met Ser 
330 
ACA AAC 
Thr Asn 
345 

TTT CAG 
Phe Gin 

GAA CGA 
Glu Arg 

CGG ATT 
Arg lie 

CAT TTG 
His Leu 
410 
CAT ACA 
His Thr 
425 

GCG CCG 
Ala Pro 

TGG CTG 
Trp Leu 

ACC GGT 
Thr Gly 

CCG CAT 
Pro His 
490 
CAG CAG 
Gin Gin 
505 

ATC CGT 
He Arg 



GAA AAG ACC GGG 
Glu Lys Thr Gly 
520 

GTG AAG CGG CTG CAC GCC 
Val Lys Arg Leu His Ala 

535 

ATT ATG TAT CTA TAC AAT 



CTT CAT 
Leu His 
300 
GCG ATT 
Ala lie 
315 

TGG GAA 
Trp Glu 

CAT ACG 
His Thr 

CCG CTC 
Pro Leu 

TTT TGC 
Phe Cys 
380 
GAA CAA 
Glu Gin 
395 

GCC ATC 
Ala He 

GAA ATT 
Glu He 

CAC AAG 
His Lys 

TTA AAA 
Leu Lys 
460 
TCG CGC 
Ser Arg 
475 

GCC TCC 
Ala Ser 

CGC AAA 
Arg Lys 

GTT GAT 
Val Asp 

TAC AAA 
Tyr Lys 
540 
CGT CTA 



26 

285 

GAA TAT 
Glu Tyr 

CCG GAA 
Pro Glu 

GAA GCG 
Glu Ala 

ACG TTA 
Thr Leu 
350 
TTG CCG 
Leu Pro 
365 

CGT GAG 
Arg Glu 

ATG GCC 
Met Ala 

GCC GGC 
Ala Gly 

TTG AAA 
Leu Lys 
430 
TTT AAC 
Phe Asn 
445 

GCG AAC 
Ala Asn 

TGG ATT 
Trp He 

GAT CCG 
Asp Pro 

GGC AAG 
Gly Lys 
510 
GAG TCG 
Glu Ser 
525 

CGA CAG 
Arg Gin 

AAA GAA 



975 



1023 



1071 



1119 



1167 



1215 



1263 



1311 



1359 



140' 



1455 



1503 



1551 



1699 



1647 



1695 



1743 



27 28 
Leu Leu Asn Val Leu His He Met Tyr Leu Tyr Asn Arg Leu Lys Glu 

545 550 555 

GAG CCG CAC TTC TCG ATT TAG CCA CGC ACG TTC ATC TTC GGA GCG AAA 1791 
Asp Pro His Phe Ser He Tyr Pro Arg Thr Phe He Phe Gly Ala Lys 

560 565 570 

GCG TCG CCT GGC TAC TAT TAC GCC AAG CGA ATC ATT AAG CTG ATT CAT 1839 
Ala Ser Pro Gly Tyr Tyr Tyr Ala Lys Arg lie He Lys Leu He His 
575 580 585 590 

TCG GTT GCC GAT AAG GTG AAC AAT GAC AAA CAG ACG AAC GAG CAG CTC 1887 
Ser Val Ala Asp Lys Val Asn Asn Asp Lys Gin Thr Asn Glu Gin Leu 

595 600 605 

AAA GTC ATT TTT TTA GAA AAC TAT CGC GTG TCG CTT GCG GAG GAA ATT 1935 
Lys Val He Phe Leu Glu Asn Tyr Arg Val Ser Leu Ala Glu Glu He 

610 615 620 

TTC CCG GCT GCT GAT GTG AGC GAA CAA ATT TCA ACC GCG AGC ATA GAG 1983 
Phe Pro Ala Ala Asp Val Ser Glu Gin He Ser Thr Ala Ser lie Glu 

625 630 635 

GCG TCC GGG ACG GGC AAC ATG AAA TTT ATG ATG AAC GGG GCG CTC ACG 2031 
Ala Ser Gly Thr Gly Asn Met. Lys Phe Met Met Asn Gly Ala Leu Thr 
640 645 650 

CTC GGA ACG CTC GAT GGA GCG AAC GTC GAA ATC GCT GAA GCG GTC GGA 2079 

Leu Gly Thr Leu Asp Gly Ala Asn Val Glu He Ala Glu Ala Val Gly 

655 660 665 670 

AAA GAA AAT ATG TTT TTG TTC GGG CTG ACC GCC GAA GAA GTG CTG AAC 2127 

Lys Glu Asn Met Phe Leu Phe Gly Leu Thr Ala Glu Glu Val Leu Asn 

675 680 685 

TAC TAC GAA CAC GGC GGT TAC CGG GCG CAT GAA TAT TAC CAC CAC GAC 2175 
Tyr Tyr Glu His Gly Gly Tyr Arg Ala His Glu Tyr Tyr His His Asp 

690 695 700 

AAA CGG ATT AAA CAA GTG GTC GAT CAA CTT GTG AAC GGC TTT TTC CCT 2223 
Lys Arg He Lys Gin Val Val Asp Gin Leu Val Asn Gly Phe Phe Pro 

705 710 715 

GAT GTT GCT GAT TAC TTT GAG CCG ATT TAC GAC TCC TTG CTG ACG CAA 2271 

* 

Asp Val Ala Asp Tyr Piie Glu Pro He Tyr Asp Ser Leu Leu Thr Gin 

720 725 730 

AAC GAC GAA TAT TTC GTT CTG CGC GAC TTT GCC GCT TAT ACC GAA GCG 2319 
Asn Asp Glu Tyr Phe Val Leu Arg Asp Phe Ala Ala Tyr Thr Glu Ala 
735 740 745 750 

CAT GAG CGG GTG GAG GCC GCT TAC CGC GAC CCG GCA CGC TGG TGG TAT 2367 
His Glu Arg Val Glu Ala Ala Tyr Arg Asp Pro Ala Arg Trp Trp Tyr 

755 760 765 

ATG AGC GCG GTC AAC ATC GCG CAC TCC GGC TAC TTT GCA AGC GAC CGG 2415 
Met Ser Ala Val Asn He Ala His Ser Gly Tyr Phe Ala Ser Asp Arg 

770 775 780 

ACG ATC GCC GAG TAC GCC GTC GAT ATT TGG GGC ATT TCA CCA TCG ATG 2463 
Thr He Ala Glu Tyr Ala Val Asp He Trp Gly He Ser Pro Ser Met 
785 790 795 798 

TGAGGCAAAA CCAAAATCAA GGGCGGTTGC GCACCAGTCA AGAAGTTTGG TGAATCACGG 2523 
TTGCTGACCT TGATTGGGCG GCAACGGCAT GAACAGAAAA GAGACGTTCT GAACCAA 2580 



( 
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im2] {a)\*s< s ?/i'X j y'3-/i'*&£<ojr})=*—y>£. 

[13] tifKLfctlfti&te*;** y :?>-if£SDS;tf y 
[g]5] Wf&te*;** y 7— tf^pH^JtttSr^Lfcy^ 
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[ID 7 ] gjfttt* ^ * 5 7 - f OB«!tt$:/7 U ^ 7 7 
[18] y 7— 1?«rfflv^ ^e^h^^n 

>zf>^h<O^Ji-=i— *-i-y >ft<a£S£iiB#to 



[0 1 ] 



[H 2 ] 




7* $ P — J* 
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